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(54) (57) 1. y<n:PO«CTBO flJ«- BypEHHH 
CKBAKHB C OflHOHPEMEHHOn OBCAHKOtt, 
BiCJiOTAWee eypOBW Konomcy c aac- 
penneHHHM b ee BHKHcft ^acTM iiopoao- 
paapymawntKH HHCTpyneHTOM k pasMeB^eH- 
HyiQ KOHafeirrpiwKO eft o6ca«Hyw Konoe- 

By, OTHHiaiOeaieeCH TCM, 

HTO, c uejitTO noBbimeHHH npoHSBOAK^ 
TeittHOCTH OypeKMil nyrcM y^^nmemn 
CKcpocTR BMHoca hbctmu iiuxaHa aa 
cuer yMCHbaemw aoHu pasMhraa aaTpy6- 
Horo npocTpaHCTBa o6caflHott KonoBHbi, 
oCcaAHan KOJioMHa BbmoJWeHa c npo- 
pesbio BttOJix. ee oty^^sywokBPt^ a ycT- 



poftCTBo CKaGjcejco onopHUM cxaKaMOM,. 

paSKe^eKHHM KOHUeRTpHRKO C BHeOHeft 

CTopoHU o6caflfiott KojioHHM, KapeTKOft 
c pasxHMiciMc sneMeMTaMM a ynopoM, 
iioTKOM, aaKpetmeHHbiM a BepXKcfl 
j^tiacTH KapewH^ H aaawTawKM rinaHKaMK. 

npHKpCimeHBlilMH K HSV^Vei^ qaCTK Ka- 

peTKH c BHenmeil h oHyrpeKHeft CTopo- 
iiiii o6caAflofl KOJionHU B MecTe npope- 

npH 9T0M paaXHMHbie SJieMeHTW 

KapeTKH pasMCB^eioi b ixpopesK c bos- 
wxHOCTMo nepeMenew^i h oOpaaosaHHH 
w(j&jm npH BsaBMWcftcTBHM ynopa Kaper- 
KK c oaopn»i craicaHOM, a BaiUHTHue 
lutaHKH ycraBOBJieHbi c BOSMoatMOcTBio 
repMeTHsamfH di^jih. 

2. ycTpoftcTBO no n.1, o T ji' h- 
Maiome^CK Ten, nro BAont 
npoAonbHoA npopesrt o6caflHOft kojiohhi* 
BMnoaiHCHM nonepe^iibie naApesbi, pac- 
noJxomeHBue no o6e ee ctopohm. 

3, YcTpoftcTBO no nn. 1 H 2, o T- 
jiKHaioTneec« tbm^ ito pas^ 
jKHHRue sjieMeima BMnoJineHM b bkac 

pOlDIKOB. 
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Hsoeperewrte otkochtch k ropiiOMy 
neny, a menno k 6ypeHHia cKsaJKMH 
B noponax, nepeKpbiTWx csepxy tou- 
metl pwymnc OTJioxeHHft. 

Uejibto M306peTeHHH HBJIHeTCR noDW- 
oeKHe npoHsBOAHTenbHocTH 6ypemiH 
nyT6M yaenH^eKMH ckopoctm »HRoca 
vacTHu* nmana 3a cmct yMeHbnreHHH so- 
KM pasMUBa 3aTpy6HorD rtpocTpaHctBa 

oCcaAKOii KOJ10HHU. 

Ha *Hr,l H *Hr-2 npeAcxaBJieHo 

yCTPOftCTBO ^ nsyx IipO€KipfHX» 06^ 

npiA BHAj Ka *Kr.3 - paspea ycTbe- 
sott *iacTH ycTpoftCTBa; na - 
ceqeKHe A-A Ka *Hr-3; na *Mr.5 - 
ceneiiH^ B-B na 4»Kr,A; Ka ^nr,6 h 
^Hr,7 o6caAHaji KOJioHHa C itpOAontHoA 
npopesbH) H nonepe^HMMH Haffpesaww^ 
BapnaHTU BMnonHCHwi. 

yCTpoflCTBO Ana 6ypeHMH CKBBTOH 

C OflHOBpeMeHHOft o6caAKoft coctoht 
H3 6ypoDoft icojioHHM 1 (4>Mr.1 K 2) 
c saKpeiweHKUMrt b ee nmneA nacTH 
aaOoftHbiH ABHrareneM 2» nopoAOpaapy- 
wawncHM MHCTpyMCHTOM 3 H ueirrpaTopoM 
A. Ha 6ypoB6ft kojiohhc c TOMoinbio 
xoMyra 5 aaKpeiuieHa o^i^aA^^ kojioh*- 
Ha 6, B KOTOpoft Bwnc/iHeHa npoAoni.- 
Hax npopes*^ 7 co CKOcaMK 8 b Top- 
. uoBbix nacTHX kojiokhm* B npope3i> 7 
BcraaneKa KapexKa 9 c paBWHMHtMH 
pojiHKaHK 10 (*Hr, 3-5>, BWHonneH- 
HbfrfH aaKaneHHott crajiH oCpasyio- * 
IQ^MU B 06caAH0il KOJIOHHe QeJib 11 
AIIHHOtt t (*Hr.2). PaSMMHMe pojihkh 
' Vo aaxpennetaj a KapexKc 9 c rroMOinfrw 
ixoAflWrtHHKOB 12 Ka^eww, sanqimeHHMX 
OT nuiaMa c noMOujwo ymiOTHeioift 13 
(4mr.3 H 4). Ba BHemHeA ^acTH ra- 
peTKH 9 BMnonHeH ynop 14, a k Hvnc- 
neft ee ^bcth saKperuieHhi aamHTHwe 
luiaHKK 15 H !6, nepeKpKBajoapie mejib 

C BKeiBHeA H BHyTpeHHeft CTOpOH o5- 

caAKofl iconoHHbi. Sa^HTHbie tuiaoKH yc- 
TaMOflJieHM c o6ecnMCHHeM repMCTHs^ * 
•AKH meJiM, pjin Mcro noAnpyxHHenbi 
oTiocirrenBHO APyr APyra c noMonp»io 
npyvHH 17, HaACTbfx Ha nani>AW 18. 
Ana HcieraoMewMH nonaAaHHn MacTHu 
mnaMa noA poahkh 10 KapexKa 9 cuaO- 
xeHa yiuioTHeKHHMH 19 h 20» B eepx- 
HeA nacTH KapCTKH saKpenJiew jiotok 
21 AAH oTBoaa cuiaMa ^epea c-reHKy 
o6cr*aHoft KonoHHw, ynop 14 xacaeTCH 
BCPXKCA TOPAOBOA ^acTK onoPHOro 
ctaKaHa 22, pacnunoKewHoro Ha ycrte 
cKBaxHH. fln« cHHicenHH A^*opMaUHft 
o6caAHoA KOHOMHM npH ee pacKpwTHH 
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H yHeHbmeMKH awbij t i«eJ«H C*Mr.z; 
B o6caAHofl KOAOHwe Moryr CutTb bi*- 
noJiReHbf nonepemiwe KaAPeaw 23 
((JiKr«6)p pacnojiomeHMMe BAOAb ixpo-- 

S AOAbHOft npopeSK 7 H CO«AHHcHI|Me c 

HeA.- 

BejnraiHy pacicpMTHJ» otfcaAHoA ko- 
noKKU, T.e. nzHpHKy b meAw* (*Hr.5) 
K ee AHHHy t (♦nr. 2), onpeAeJimor 
10 H3 cneAywHx ycAOBHA:. < b < b^, 
Hl-G, TAe HaxcHMajifcKwft AHaMerp 
qacTHA ouiaMa ABwrywerocn b KOJibue- 
BOM ce^eHjof Memy o6caAHoft k 6ypo- 
BOA KOAOHHaMH, b^ - IBKpHMa lieixH, 
15 cDOTBeTCTBywaa Ha'iaiiy nnacTH^ecKKx 
jie^pHBxpA B 6ypoBoft KOJioHHe, N * 
ycKime RB nepeMememte xapeTKH no 
o6caABoA KonoHKe h G - ocesait Ka- 
rpysKa Ka aaCoA. BHa^eKtui b^ h H 
20 onpeAenmot 3iccnepHMeBTaAi.KO, fliw 
DToro npeABapwTenbHo BMOHpam- orpe* 
90K TpyfiH HyMoro AHaMcrpa h 
AimHoit oxono 10 D h paapesawr rpyCy 
8Aom>, «anpMMep, ^peaepoBBinieM hjw 
25 c noHoi^iiio cBBpo^iHoro aimapara, 

cTpeHffCb npH 3TOM nonywtb bosmomo 
^nbwyio •'tHCTOTy noaepxHOCTH paapeaa, 



jito KpajcM paapeaa AeJiawr ckoc« 8 
I {4rHr. 2) . KortCTpyKUKa K:?peTKK npe- 
30 AycMaTpHsaeT ycTanoBKy B Heft ponn- 
KOB CO CMei^eitt'eM (4iHr«5) tbicrh o6- 
paaoM^ w6m W«nta kx pwa KccKonb- 
Ko npeauataAa M»cKMaJibHo bosmoxhi>iA 
pasHep tsacTHA mnaMa* 
35 ' SareM noASQAHT KapeTKy r cKocy 
d TpySu If I MHOcsi ynapti cq Mpartce 
BAH ee ynopy 1,4, saroHHurr Kaperry 
b cepeAKHy paapcBaHHoro y^iacTKa. HpH 
3TOM oiipeAeAHKrr An^Hy 2 pacicpuroA 
40 tjaCTH TpyGhl H oncKHBawT ycMAHe N 
na nepeMemeHMe KapetKH, Ecam nocjie 

HSBAC^HHH KapeTKH H3 Tpy6hl BIMpMHa 

npopesH ocTaiiacb npeitHeA («cxoahoA), 
a ycKAHe S He npeawciwo AonycTMMoro 

45 sHa^eKiui, to oCcaAHyw KonoHwy Ae-» 
naiOT K9 AaHHoro ceMCHWi rryC. Ecnw 
B Bw6paHH0M OTpesKe -rpyfi aosHincjia 
ocTaTowaK Ae*<>PMa^» to BwftifpawT 
Apyryw TpyCy c MeHbdeA toaiuhhoA 

50 cTeHKK HAK GojibDjero AHawerpa. Bo- 

nOJlHHTeJIbKOft B03MOXHOCTB10 HCKilKWHTb 

ocTaTOHHyw Ae^opMaujoo Tpy6bi KBn«eT- 
CH nepHOAHHecKaa nonepe^Hasi naAPea- 
Ka Tpy6u yi«acTKaMH 23 BAonb jihhmm 
55 ocHoBHoA npOAonbHoft npopeaii 7 
(4iMr.6) HJW saneHa MeTajuiHuecKoA 
Tpy5b! H8 HeMeTajuuwecKyw, nanpHMep 
nojiH3THA€HOByw. YKaaaHHwe MeponpHH- 
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THH n03B0naWT oaKOBpeweHitO CHHSKTb 

H ycHjme Am npoABiciieHH« kspctkm no 

16 BUtSKpaioT pasnoft iloJioBHHe AJiHHbi 
iKeJin, T.e. P/2. 

yCTpoftCTBO AJIH 6ypeHHJl CKBaTOrt 

c oAHOBpeMeHHoft oOcanKoft co6HpajoT 
„ paCoTGioT c HHM cjie^ywi^HM oGpasOM. 

nepeA Ma^aJiOM 6ypOMfiH aaroraBJiH- 
BaioT o6c*flHyio fcoJiOHKy pac^eTHott 
iUtHHW, floCTaTOHKott AJiH nepexpHTHH 
BccA MoaHOCTH pbtxnbDC oTJjo^eimft, H 
BWioJiRKwr B Hefl iTpoAOJ)i>HyTo npopesb 
7 CO cKOcaMH 8, yKasaHKWM cnoco6ort. 
a ecAH MeoexoAHMo, AonoJiHHTejitKue 
nooepeuKwe waApeaW 23 (*Kr.2, 6), 
SaKperuiffloT Ha 6ypoBOft KonoMHe aa- 
tfoAHb* rHAPOflBMraxeAb 2 (KanpiiMep, 
ryp<So6yp), nopoAopaapymawinHft HHcrpy- 
MeMT 3, ueHTpaxop 4 k o6caAHyio ko- 
noKHy 6 c noMomsw xowyra.S. npH 
3TOM nopOAOpaapyinaKanKft HUCTpynertT 
AOJWCH (b AaHHOM BapuaKTe npHMene-- 
mn ycTPQftcTsa) cbo6oaho npoxOAwrb 
B oOcaAKoft KonoKMc H pbicrynaTb ms 
Hee Ka HeicoTopyw BejnwBHy- 

|toJiee'saKpeTW«ioT k HOTHeft nacTH 
KapOTKH 9 yiinoT»eHKe 20 h sao^KTHue 
nnamcH 15 k 16, noAApyxmceHHwe m 

CO€AMrteHllWe MC«Ay C060ft C ^OMOI^blD 

nanbAea 18. 

noABOAOT xapexKy 9 k o6caAKoft 
KOJiOfiRe CO CTOPOHM aopoflopaspyinav- 
mero HHcrpTMeKTa 3 h saCuBaioT ee 
BKanaite b ckoc 8, a ^aT^H b TOopeat. 
Tpy6N ynopoM 1A H&py^ Ao tcx nop. 
noKa JCoBUU samHTHHx irnaHoic AOftAVT 
AO moKKero oCpeaa o6caAHoft koaohhu. 

BypoBoft cnapJiA BMBemKBaror b sep- 
THKaAbKOM nojioKenkH hoa tohkoA 6y- 
paHK^, noABOA*tT noA Hero onopKbii 
craKaH 22 («Hr.l-3), BCTaB/iHwr b 
aepxftioio ^acTb KapexKH 9 ynnOTHeHHe 
19, TBH saKpeiuiHiOT noroK 21 h 
npHcxynaiOT k CypeHHw. 

flUH sToro B noAOCTs CypoBOft Ko- 
noHnu noAaioT noA HanopoM pa6o^ 
mfii^oCTt>, KOTopaH, npo«A« ^epes 
rMAPOflBHrareJib 2, uphboakt bo apa- 
wejnie nopoAopaspymaiomwft KHCxpyneHT. 

nocne onycKamw cHaP«AA Ha 3a6oit 
KawHaercn yrjiyOica CKBaKMioa a pwxjioft 
To/ime, PtiaKTHBHWM wortewT OT rMAPO- 
AParaTCAn BOcnpMKiiMaeTCfl nauToft 
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craKKa nepea oepxHiwo ^lacTb KOiioHHbJ 
GypHAbHwx TpyO. B nasaAbMbfli momcmt 
yrJiyCKH cHap«Aa oTpaeoranrtaH xiui- 
l^ocTb CO m/iar^oM HsruiBaeTCH K3-noA 
5 oecaAHoA kojxohkw. R&nhHafmce sarnyS- 
neMHe CHapHAB npoHcxoAHT sa c^er 
pasHbiaa phfxjioft To/mm h paspymeHna 
ee nopoAOpaspyiflawiUHM HHCTpyMfiHTOM. 
npH 3TOM ynop U xapexKH conpHxa- 
catncrt c TopuoBorionoBepxHOCTbiD cxa-* 
xaaa 22 ((l)Mr.3), xapexxa 9 c aamnx- 
HWMH luiawKaMH 15 16 VAepxHBaeTCH 
na ypOBBe ycxbB cxBaacMHW, PonnxH 
lO xapexKH «a*iwHa»T xaxuxbCfl no 
nnocKOCXHM npope3H 7 o6caAHon ko- 
AO«BU. odpaayn b neft eerymyw meAb. 
Koxopan nepeMemaexcH no o6caAHofl 
KOAOKHe CHHsy BBepx, ocxaBaKCb npH 

3TOM «a ypOBtie yCXbH CKBaaCHHt!* 

npOM«B0^Hail acHWKOCXb CO DinaMOM 

AOCxynaeT b KOAbucBoe npocxpaHcxso 

Hemy oOcaAHOft H OypHAbKOft XOAOHBa- 

MM, noAHHHaeTCH AO ypoBHH xapeTKM^ 
9 M KBAHBaexcH wapy^ Mepes oXKpw- 
Tyw tiaCTb mejiH 11 no noxKy 21. Sa- 
mHTHwe imaHicjt 15 h 16 TtpeAOxspamaJoT 
nonaAHHrte h aaKAKHuaaKKe ^acxHU 
ninaMa b tiacTb mejm 11, pacnoAojKeM- 
Hyw incice xapexxH 9, ^xo odecneHKsa- 
ex cMbucaHHC menM noA AeftcxaaeM chjt 
ynpyrocxM o6caAHcft koaohhw, 

B cBOio o^epeAb canbHiiKOBOC ynAOX- 
HeHHe 19 B BepxHeA sacrn xapexKH 9 
npeAOTBpamaex nonaAaHKC n aaxAMKM- 
Ba»vifi ^acxMia mjTSMa Me^y pojikkohh 
10 H raiocKocxHMH paspesa 7 o6caA" 

HOfi KOAOtmM* 
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K MOMCHTy 3aBepweHHa nepexpMXHH 
sceft xojnuH pbjxnhix oTAoaccHHft xapex- 
Ka 9 BMXOArtT Mepe3 BepxHnft ckoc 8 
o6caAHofl TpyObK Ha 3X0M 6yp^mB ape- 
HCHHo npexpaniaior. KapexKy 9 c nor 
KOM 21, 3amHTKbiMK HjiaHKaMH 15 H 1o. 
a xaK»fi xoMyr 5 CHHMawx, naAbneft- 
mec Oypewne flCAyx b ycTortMKawx no- 
poAax 6€3 noAbena OypoBoft koaohhw, 
MpanpfBafl ee no Mepe Heo6xoAHMOCXM- 
B 3TOH CAy^ae npoMbiBOMHaw jkhakocxb 
CO mnaMOM noAHrtMaercH c 3a6o5! BBepx 
no o6caAHOft KOJiOHHe h HsnrtBaexca, 
Kax oetJHHO, ^epea ncpxHee ae ce^em^e. 
pacnoAOKeuHOG HecKOAi^KO DbUiie ypooHH 
noBepxKoCTK rpywxa. 
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(54) (57) 1. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that^ with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 

[vertically along right margin] 
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the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguisf^d by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



1250637 
1 

The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increaang the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the caang 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wdlhead portion of the device; Fig. 4 shows the A— A section in Fig. 3; 
Fig. 5 shows the B— B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drillii^ boreholes with simultaneous casing of the bordiole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overtapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under roUers 10, 
carriage 9 is provided with seals 19 and 20. in the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact wdth the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about lOD is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somev^at greater than the 
largest possible partide size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e., 112, 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fing^s 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling pomt, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a resuh of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21 , Guard strips 1 5 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the sur&ces of cut 7 in the casing. 

At the moment when overiap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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